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Abstract of JP2002338250 

PROBLEM TO BE SOLVED: To obtain a layered lithium-nickel-manganese composite oxide, and a positive 
electrode material for lithium secondary battery, and a lithium secon dary battery using the composite oxide. 
SOLUTION: In the layered lithium-nickel-manganese composite oxide in which the molar ratio between nickel and 
manganese lies in the range of 0.7<=Ni/Mn<=9, a part of the sites of nickel and manganese is substituted with the 
other elements (wherein, when aluminum is used as a substitution element, 0.8<=Ni/Mn<=1 .2 is satisfied), and the 
composite oxide is particularly expressed by the following formula (1) of LiXNiYMnZQ(1- Y- Z) 02 (wherein, X 
denotes the number in the range of 0<X<=1.2. Y and Z satisfy the relations of 0.7<=Y/Z<=9, and 0<(1-Y-Z)<=0.5, 
and Q denotes at least one kind selected from the groups consisting of Al, Co, Fe, Mg and Ca). The positive 
electrode material for the lithium secondary battery and the positive electrode contain the above composite oxide. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002338250&F=0 



4/18/2007 



mmmmff (j p) (12) ^ g| |^ ^ ^ (a) {mmmmm 

#^2002-33825a _ 
(P2002 -338250A) 

myjStmB ¥^^14^11^27 a (2002. 11.27) 



(51) Intel.' 
COIG 53/00 
HOIM 4/02 
4/58 
10/40 




F I f-7>^•(#%) 
COIG 53/00 A 4 G 0 4 8 
HOIM 4/02 C 5H0 2 9 
4/58 5H0 5 0 
10/40 Z 

mm^ m-:^ m:^om6 ol {±um 


(21)iaB#^ 


l^mmi - 147665( P2001 - 147665) 


(71)tiillA 000005968 








(22)ffiRQ 


¥^K13^5^17H(2001.5.17) 














i^/iim^rUwttKnijfeBaBriooosjfi 












(74)-reiA 100103997 












mmzm< 



(54) mmo^m] MW)^^A=::v^)v^>:ff>i^'&mm(D9m:»m 



(57) (i^IE^^) 

im^^m -'V "rivt-^viiycn^ivl^t^^) . 7^N 

.LT7yUS-'>A^{IfflU^*i-^{±. 0. 8^Ni/M 
n g 1 . 2 tl> ) i^tcTie-ms^ ( I ) t'^i5$ni. 

L ixN ivMn^Qd-Y-zjOz (I) 

0. 7gY/Zg9\ S.t/0< (1-Y-Z) g 
0. 50Wf^$-}gfcts Q{iAl. Co. Fe. Mg. 



!(2) 002-338250 (P2002-il 



tlXTJU^-^A^m^Uz^-^ii. 0. 8^Ni/ 

[mS^2 ] i&C/yjiMtiK AK Co. Fe. Mg. 
7iMX'$>i>n^l l,zmSt(r>^J^^J^-y'!rJU^y:ffy 

{ mm 3 ] Tfe-^sc ( i ) x-m^tii . m^m i 

X{i 2(0i^-ttitHzim(O U ^^J^~ -y ^ju-^ yij y^ 

L ixN iyMnzQo.y.zjOz (I) 
(^4". xao<X^l. 2cr)|gfflcr)|!j^^f , YRX/ 
Zti. 0. 7gY/Zg9. m/. 0< ( 1-Y-Z) 

^0. 5<^mmmt:u qhak co. fc. m 

^•r. /i^c'L. mWl7mtlXTJUi~^J>.t:imit: 
m^li. 0. SgNi/Mn^l. 2t-ri>. ) 

mmmtJ^^ yy-b^^^^h^tiiW'^h-th')^ 

CiS^JSe } fS^JS 1 3^0V^•t'n*H^i5«<^Jltt 

[000 13 

[0002] 

x^j^ivh. -^y^y^^-r^. y^'^A 

y:ifym<tmiEmmm«t-r^ t . mWjtw.m'm 

x'(7)mm?m(o?^B:cr)ti!sbi,z^ m^^^^^ ^(d-u^ 



Wimt Lx:^i^:^^)i'mv^^A'^y7tfymmL i M 

xitOim^. vinmmim±3. 5mxm. sm 

b mti^^^i^m&ix\^mmx$)if)<. icoun 

tl^bliZX*). ^-yTy~m^<r>hlMn3mt:m 

'j>'^^txmmmi:^m^^. mmzmmm/i^m 

[0 0 0 3] tfz. 3 A> h(ox 0 ^j:m-x'^m7m 
'^<mmmi hfzubi^zmpijm^mAt^ zbmt 

(>tlh. mUt. LiCoi-.Ni.Oj (0<x<l) 

b^^->fzVi-^A'm&^^-^mimti^^t^ti. mm 

^j:Co<7^i:mi:Tifhfzi6lZTc^±^<l^ ^<nlj^X 

J: n^^^mm^m^fix^^h. 

[0 0 04] dtLfclSI^tC, Ni tMn^ib'^^. 
Ni<0:^r3&*SM^ii:*>4>. LiNii.,Mn,02 (0 

<x<i) b\^^tz')^^Am^±m.-^mimij^t 

(6iXX\^h. ^<Di.o^£~-y'r)Vb'7y:^'ybi'^^-t 

h^)^^A~-y'r)v-?y^!ym-^m.\m',i. mmmm 
mx^m^Ktmh^. mx^mmhh, 

L*^L^r;6^''^. So 1 i d State Ionics 
3 1 1-3 1 8 (1 992)^. J. Mater. 
Chem. 1149-1155(1996)^, 
J. Power Sources 629-633 
( 1 997 J. Power Sources 
46-53 (1998) T1i. m'l^m)b LX^m 

±^<^j:h b!$.-mmhixti:\'^b^tiX^^h, 

1 0 0 0 5 ] -:^r. m4 immw^^iDi 0(20 

00) x = 0. 5l3ffiit-S>N i : Mn = l : 1 

iiiLtzb<^m.m^hh , ^fikzifiii. ^<r)')^^Am 
msm^mim\t^-m<mik^^z=:. y y/ub ^ya 

y*<i^-fc::i?4UTfc>5. - y'nvb-^yi]y^^\,z 
■m.'^'^h tz^\,zmA<r)~ -y 1rMt-^b v y;(f Wk-^ 

mM^u^juTi^-izm-^^i'mm'o. ^<7yrz 
Mzimtmmt i\,^b ^tih . 

[0006] 

ji''7y:^'ym-^mtMi. zd:mi&co\nmnb ix^-( 
^fvmiz^i z b mm uz.m. nm^ u 

A=i^y'irJl'^y:ffym'^mitmzti\,^Xli. 

■i h \,z- -y ^}vm.T b V y:^'yw.^ b\^o mm<n^mifi 

Xhtzib. ifM«3t*^-e l)'?-tSL^iTfc 03S®T'Srv^(O 
[0007] 



!(3) 002-338250 (P2002-$75O 



f 0 0 0 8 ] B0*>. :^^m<r>mmi. -v'nvf^yii 

^{i. 0. S^Ni/Mn^l. 2t-th) Zt'kmm 

COO 093 ^t5. mAmWmk^2D20 (20 

0 0) t'{i. Li A l„.25lVIno.25Nio.5 02'5rl,m 

<oi^ u ^'^A- 7 '>-)V'7y:^'ym-^mimtim^^fi 
X \y itK c: <r)^mi-^%mx'm.-th mm^vx'h o . 
*^^±te#&m. -^^^ivmiz-oy^^xmrnii^ii 

[00 10] 

(OTm^^-r^m^mxh^, -"/■yi\^t'7y:^y<7)m 
i^jt{i, m^m^Bmmt^^mz^L. ttzmmn^^ 

lWt$-lf^V%Mj^T\ 0. 7^Ni/Mng9. if^ L 
<ttO. SSNi/Mngl. 2. $^)tCjiftL<{i 
0. 9gNi/Mn^l. 1. mmi<liO. 93 
^Ni/Mn^l. OVttl). :^^fiL. IJ^TCflfcL 
■rr;P$-'>A$rijgfflUv:Ji-&li:. 0. 8^Ni/Mn 
SI. 2. iJfft L<(i0. 9gNi/MnSl. 1 , if 
^L<{i0. 93SNi/MnSl. OT.Stif^L 
<(iO. 95gNi/Mngl. OStfl.. 

[0011] amTcSfc LTti. ^mc^Ttm^mmi 

t*^'T'#l>, ClcO^x-t,. T7US:i'>i.. aJ'sjUh. v 
IZ-BtL\>\ 7;l'5-'>A. 3A';Whiat/-7j/:t>>"^A 

«4«Uf-'^7A~7^^/U'7>';ifylt^K^li^lt^^{3 

[0012] mm7m<^. wMjm. - v'nvm/^y 
:^y<r)^mzntm'fmt. aso. sot. n%L 



<fi0. 3 SWT. i^/^jtciftKliO. 25i:XlX'h 

mm^mtt^ht^mmtixmifz^ 

^m<^j:i:Ltmi<ox\ mnimmmio. o 
nxt. mL<iio. 02ah. ^(.izmKn 

0. osjjuifct-s. 

[0013] ^^^McoMWJi-^M^-^y^iu-^yilfym 

^M'imii. m^rm-m: ( i ) x'^^ti-^. 

[00 14] 

(^k2] 

LixNiyMnzQ(i-y.z)02 (I) 

c:c:t\ si: (I ) 4^. x{io<xgi. 2. mi<it 

o<xgi. i(7)mm<r)mmht. x^<±^t^'h 

a. Y+zKimtzt^xm. ttzo. y^y/z 
^9mm<^WL^^t, ^xijX(DmbYcomtt:Wihm 
tmtt^<r)i)mti<. mmziio. s^y/z^ 

1. 2.^:0. 9SY/ZS1. 1, ^(>i,ZiiO. 9 
3gY/Z^l. 07. ^hUiO. 9S^Y/ZS 

1. ost-ti., /iJt'L. sm7tmkix7)\^^-'^j>. 

^^Uz^ii. 0. S^Ni/Mngl. 2.if^ 
L<{±0. 9SNi/Mngl. l.»tL<{i0. 9 
S^Ni/Mngl. 0 7. fti,»tt<{40. 95S 

Ni/Mn^i. ost-fi), ffl^a^jicry^yycoiij^ 

[00 15] (1 -Y-Z) C0€»40. Saj.mi 
<iiO. 3 5JaT. $.^(=if* L<{40. 2 5mTi:-r 

le ( 1-Y-z) <7:>ffi{4o. ouui. $f^L<(40. 
0 2m±. §<ot;:»*L<{40. osijUiii-rs. 

[00 16] QJ4A 1 , Co. Fe. Mg^l/C a*><^> 

*)if^tv^«0(4. AK Co. Mgf$>D. J;Ol!ftL 
V^<7)(4. A I . CoX'h^, Al . Co. Mg{4. Li 
Ni,.,Mn,02 (0. 7gNi/Mng9) l;ji*LT 

^IWi L. #-fflc7) 'J f-'^ A^^Ji^t-^it^bftt 

«i. tf^b^suf-^ASf^^m^-^K-fbii^^iEiivSitJ!!* 
tixm\>^fz^j-f-^j=.zd^mt)^mm&^^im^. ^ 
^zm 0 ji Lm.m $rff -5 ^licoft^sstit^tzoi 

[ 0 0 1 7 1 =3:43. ±ie-«l5»i ( I ) <om^::t3V^t 



!(4) 002-338250 (P2002-((50 



it. ®!^fitc:^ii'W^it143!>ffcoTt J;V^. mWJ^ 

Xii. ji^O. 0 1um&±.mL<iiO. 0 2/im 
liLL. WiznttKiiO. l^/mULh.,.ji^3 0AtmJ.:i 

<\i4Mm]^J±. 51^5 0 XX mlilT. l!?4L<{i4 0/i 

^^<b«i. BEm^Baa*^. ISO. imVgm 

±8. OmVgJSlT. »^L<{40. 2m2/gl2il± 
6. OmVgJaTTfcS. l»:S^cO:*c§${4, 

mm(^^m^m<^m^^mzx mmh 
n.mzi.y) wm h^t mmxh o . i mtf-<r)%m 

m-f:i^±%t^'xw.mm'^^-mhh~-}i. ±121511 
)ix±.(^ht^±^\^itmm:\i. :.fim\^x-'m, 
m^:{m^h^<^mwmimm\>zts:h, x. myc 
m^ma. ^ vrmm ( 2 0 om -/rm) x\ m^n 

0. 5 g/c cm±. ifit<(i:0. 6g/ccJil±. 

$ izm L < (i 0 . 8 g/ c c i^Uixhh, wi^ym 

mi:±^<-thltif^X'tli)<.m:miZim^3. 0 
g/c cJitTT'fc 0 s #tC2 . 5 g/c cJaTT'fcl). 

C 0 0 1 8] ^iD, 3is:^HJHip^r^T{i:. fiieU^'^A- 

■y V y ym-^mimcoimmmii . bet 

jSiiaifta^c J: B E T 1 jSftil^-C$> 0 . filffl-r I. U5 
h . J; 04 5 0-COT(7)?a^T'3i 

iX\^xw.i^mmizx'o^mixm^:^^^wi 
^ b Lx^<r>At:S)^. mm(^itmm^t ixnm-t 

[0019] ^^BM(r>Vi-^J:.-'yy)U'^>:^yU^m 

w,7mt ^%tsw.mm.-th:itizii -^x'm-th^ 
ii^'T'^i., wmtbxmm-th^Ji-'^jmtLxii. 

miit. LijCOa. LiNOj. LiOH, LiOH 
• H2O. i^:^)Vif^yl^^)^^A. ^JiymVi-^A. 

mmmvi-^j>^. tji^ji^v^^m.. ^)^^j^j\u^y 



iOH. LiOH- H2O. LiC 1. Li 1. IflL 

i. hiiOm^mih^Ltifix^h, nii^v'h^M. 

Wm<r>^X'MtL\^(nii. L ijCOjr LiNOa. L 
i O H • H2 0 . g^ML i mcO^m^CO 'J i-^Ait-^ 

^izmtcW&^^-th Vi-^M.=.'y>-}i''7y/fym^ 

Mitmni^t^x^h. tf.:: mf&>mmi>zNC) 
xmsoKmmmmm±^^^j:\'^Ax. mmm 

SEi^K^iSi^Sr^^ LiOH- HiOX'h 

I. mm. vi-^j^mi:ixmLm<oi,(r)t:mix{> 
10020] -vinmtixii. mm. m (o 

H) 2. NiO. N iOOH. NiCOj - 2N i (0 
H) 2 • 4H2O. N i C2O4 • 2H2O. N i (NO3) 
2- 6H20. Ni SO4. NiSO, • eHjO. 11151$ 
~y1r)l. M/~-y'>-/W\tiyyitm^h^j:i>m'm 

iititi:i>^^< t fc-a^^tf s ^ bi}^x^ h . zmx 

i (OH) 2. N iO. N i OOH. N i CO3 ■ 2N i 
(OH) 2 • 4H2O. NiCjO, • 2HiO(r)ko*£- 

^. ^#^clif^Lv^o^N i (oh) 2, n i o, n 1 0 

OViXhh. mm. -•y^;l'}®i:LTa^fflc7)t(0^ffi 

[0 02 1 ] ^yijyntixM.. mm. ivinjO,, 

MnzOj. Mn02. MnCOj. Mn (NO3) 2. Mn 

SO,. i^tDVif^ym^yay^ ^^^yw^y^'y. m 
Mt7y:^y. '^y:ffy::t^i^7mim. -^y^^y^m 
^m. Xii^y:ify.fsvyyimimfi>zti!fix'^ 

I. Ztl^'7y:ifymf^(r)f'pXh. Mn203. Mn304 

It. mBmx'hhm-^mim<r>'7y:^'ymtmzi5i 
\>mm^^tx\^^hrzmtt\'\ ^^izxmmti 
x^i,zx^x% mA. mRmtim\> ^ t a la^ 

#i::i?iLv^tfO{iMn2 03T'$)|.. ■?y:^'yM 

It. '^yijy\Y.-^%t^xv 'i-'^x^m.x^m^tz^ 
yiSyMiyx-^l\^. mm. ^yi^vutixmm. 
<r>%i<r>-km^ix\ii.\^. 

[0022] mkimmt \yx\t. kwmmm^ 
iyim\m. m\M. ym.\m. )so^y^<r)'k. mk 
m. mmm. ^m.^<^mmm&'^. mw^. y^-^m 

-"^Aagi: tXlt. mm. a l OOH. a 1 2O3. A 
1 (OH) 3. A 1 C I3. A 1 (NO3) 3 • 9H20iS^ 
t/A 1 2 ( SO4 ) 3^(r)^mcOT)U^=.^Ait^t:^ 

ifintmti, 'pxh. mjimcr>mzNOKm 



!(5) 002-338250 (P2002-i50 



SOKmc^^mMi:^^'^^j:\>^^X\ Al OOH. 
AliO^m/Al (OH) 335^^1^ L<. ^hizMtl 

coo 2 3] Mi^m^^-<fi^hmtixii. mm. c 

o (0H)2s CoO, C02O3. C03O,, Co (0 
Ac)2-4H2 0. C0CI2, Co (N03)2-6H2 
O. RX/Co (SO4) 2 • 7 HtO^CO^mcnaAjUh 

it-^i:mfh^tti^x'^^. f^x-h. mxmmz 

o (OH) 2. CoO, C02O3. Co304*^U^U 

< . $ i^i<zm L < It. xmmzmizx^x'tij^ 
v^^mmm^^j^x'c o (OH) iX'hh. mmmL<^ 

[0024] Mi^m^^mt Lxi±. mm. f e o 

(OH) , FezOa, FejO,, FeC I2. FeC 
I3. FeCjO, ■ 2H2O. Fe (NO3) 3 • 9H 
2O. FeSO, • VHjOai/Fez (SO4) 3 • nHz 
O^«.a<0«Wli^S'^{f & Uta^X'^h, fpTiy. 
^CLS^^l^tCN 0 xiStlA'S Ox^cO^W!i«S:^4S 
't^J:^^)kX\ FeO (OH) . FezOj. FejO,*^^ 
tl<. -^h^zMtKli. Jm}l,zmiZX^X'^l 
j^-(/Rm^i}^\yjkX'F e O ( OH ) . F e 2 Oj-C'^b 

h, mmm^<^mt-^mimmth;ithx-^i,. 
[0025] *f*:e<j:5r-7i?'^^x'>Aj!^t ixii. mi 

fi', Mg (OH) 2. MgO, Mg (OAc ) 2 • 4H2 
O. MgC 1 2, MgCjOt • 2H2O. Mg (NO3) 2 
• 6 H 2 O . m/M g S O4 ^<75:§.iam ^^i^^J^it-gt 

xmsoxm<o^mmm^%±^'t^j:\'^Ax\ Mg 

(OH) 2, MgomtLK. ^^l,zMtL<li. I 

mmzmizA^x'^ iMmmmt/^m-^Ax-M g 
(OH) jt-^bi.. mmm.<7)'^i^:^i^^Mt-^^ii 
m-fi^thx'^h, 

[0026] M:mvj::^Ji'i^^M.mt ixii. mm. 

C a (OH) 2 s CaO. Ca (OAc) 2 • H2O. C 
aCo3. CaC2. CaCjO, • HjO. CaC Ijs C 
aWO,. C a (NO3) 2 • 4H2O. m/CaSOi • 

2 H2 om<D^m(D:^)Ui^^Mt-^mmfi :.bf)^x 
^i. ^x'h. mf^xmcomzNOKRr/soKW<r)t 

mWtim.-^-^^\.^}^X'. Ca (OH) 2. CaO, 

mazx^x^^ ^j^Ru^Kmmm^^j^x'c a ( oh ) 2 

[00 2 7] Vi-'yA. r:-y^;k ^y:ffy. Rlf'm 



wmm^tt. mixm-^ixmrnmb ixm^x 
mkixm^(Dmntixhi:\<\ wf. x^u-^Jt- 

<7)U-^RX/^mmiz-:>\,^Xsit . 
[0 028] :^y^J-izm^t^tLh^mtlXii.. # 

^^j^m. -y^)m. '7y:^'ymRUw.m7mM<7)m 
mmitii. ®^ioMft%j.:i±. jff^L<{ii2. 

M%VJ±. ji«5 0Si%mT. mL<i±35mM% 

wmmmz^^j:tiibmm.mizx >om.imm!L 
m^z«iih, 

[0029] xy^).-^(nimmik<r)^i^m-w<mn2 

m/^±^'tt'hb. mxmzii»im&&mTti> 

t3fx't£<. wm.ifmi. mmmm^mi'i 
®<^i.*S(fi]tj>i.. :i(mHt. ^mFF'm'son 
mm<^mmi-m>kLx 0 1 uzm-^izmzmmz 

h T-y ri,zmti^h(r>x\ m!m<7)^m.^mm^^ 
[ 0 0 3 0 ] 'J -<^<7)mBmcow-i^nf'i^^:u\m- 

hS;l^lcJ;OI^3^:^^L. Zti^^m^zmm^zJ: 

-yx^m^^hirm. mfm^m-^mmifrnzx 
-^x^m. muf^msmmmmmixm^m- 
^ijmt:mfi>:ittf(T^i. w.fMt-^^^miz 
^m. i^imm^tm^mmixummh:^ 

X. :^m<o^m^mmzm^fih. 

[003 1 ] tfz. XyV-mmi. )iS50mPa 
• sOhs ifi;U<(il0 0mPa • sJJU:. nuzm 
L<(±2 0 0mPa • sja±. )i^3 0 0 0mPa • s 
WT. i?^t<{i2 0 0 0inPa • sOT. mzmt 
<{41600mPa - s aTX'h h , ^m^ll^WPX 
Tco^fi. mM<r>mkliZ±^ti:%Mm^1)^->fz^ . 

m^iizii 'om.L-kmm-i^mm.\,z>h^<-^j:>>tz 

1 1 . l£«B§co;^ y y -HjMtffl V ^ !> ^ a - 77i^yrx' 
(DmWX'^^j:<^j:mmom^i)mm^z^j:h, ^y u 

ti<T^h. BMsmmmi. msii^'pi/zti^^x^m 



!(6) 002-338250 (P2002-d:"50 



t) ii^fK^:}!) ^^(>nmm. fit. mwck^^tit 

0'C^3 5"C. :ffl^tS-S2 0%RH~8 0%RH 
[0032] ±ieo i dJM^i>xn(>tifzy^y V -ii. M 

srttai?-**-. mm^mx'&^^jgm^m^^xmn 
tfzmw.mt:mnzmk-^-t^ijmm\^^:ibti^x'^ 

i\.kim&Lxi^mi>^tmti^\ mmi. a 

7^^t\,X. ffl^lOOm/sOJL. »^L<{i2 0 
Om/sJ^Lh. L<{i3 0 0in/sJJLht'iS 

m^mMmit i o o o m/ s wTf^> i> , § tii> 

2 7 9 7 0 8 0#<2^fStciei5$fiTV^§ J: 3=5rM?S^M 

mitx'^hXo^j:/X}ut:mmt7i>z.tijx-^i>, ^ 

0 . mwiU.iimmt:Wznm^'ti ^oi,z, mm 
^ll^]*H^^'^ yy u-x-mkii^t^-^mxthmmt t 

Wm^^7V.^-n^\.z^-th^. A^^-fjnz^'^h. 
tiWim^-y^yyu-:^7.x'ntjMi:Lt^zxy)^ 

-:>i^\,zm^h ^ t m^t^j:h, mmify^mM. 

ii^ 5 o'cliU:. nt.L<\ii o'cvxt t L . 1 2 

¥1 1 fmmn^^TiOTi^^^mizj: ma^m^ • mm 

[0033] ^O^fc LX^mmk-fh ^ J; o XM. 

mt^shmm-ti^mhtii,. msm-'^tLx^^. ¥ 

mt'^-Wmt L < « 5 0 mOT. $ 'ot:*^ L < « 

3 0ximmTi:^|.j;dt3-ri., Ttfit. Ji^O^c^h^ ■ 

< \^jm\,zhh(7)x\ m.n\iA p. mm±. 



[0 034 J ^y^-^u. ^yi]y. &i;->y^;u^-t-tf 

^cOilifcj:o-rM'5:'Stc7)Os 3^7 0 O-CfeLhs if 
SL<(i7 5 0-cm±. ^f^Jclf* L<{i8 0 0'aXh 
•C-$)0> ^/:!jimi0 5 0'COT. »tL<(i:9 5 0-c 

t. B(lfJttim^Vi-^2^=.'y'!r)\,^y:Vym^W^it 

-y'>-fu-7y:^ym^mmm^it:*)ix. wj^ 
'yM.m^m-^m^^i:mmMi: ixm uz o 

t^M^coMmzxh'^-itmK ^tmh. 
[0035] ^figB#rBi(iag(c J: hm-^shtK 
mmm.tmx'hiniso'fti^xh. sonm^XTx-h 

^^u i-^A- 7 ^ii'-^y:^y^-^mmmhizMz 
M;t{?5-c/mi n. m<7i^mm.x'mthz.tifi 
[0036] mmcommmt. wm-i>it-^<7>mL 

[0037] m.i.zm'thm^m.ii. ±iE(o-a^. 

mizm^-t. immm^zu-i'-mmii. m 
Ti^zMi-^tixm^ imifr) ifzm.yt^f4T^^x' 
mmth, miiiztirzmutmm& 

e<90' ) t^o. 4-^^\^^^(o^mifmxit 
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- tixii. miifo. 1 as%'\drt^ V ymt h v 

[0038] ^^m.m y ^jU'7»tfym^M 
itmiEmmmttx. 'Ji-'^M.-<mmi:imth 

[0039] iE®i. m^mmu'}-^M^-yyju-7y:^' 
^ > r- k ^ iE©i LX =6: 

-^mm. juyy~Mf'S^mzmtxmm\mmm 

[0040] ^WLm^>,Z\i^ L i F e P 04^i7)J; d 
(C. .y ir)U'7y:^'ym-^mimm\-(7) ij f--^ 

TtJ;>/\ ]Efii®4'<0'^W<^iiJ^{i. 51^ 1 0S*% 

«?*L<{i:3 0fiS%lil±. $^.fc$f*L<{55 

om&%a±xh o . 31^9 9 . 9*i;%mT. * l 

( 0 0 4 1 ] iE®Cjsgffl$fl|.^W yr-t LT 
OX-fPy. 7-yS^b-KU7>y'(l:t-U-f>'. EPDM 

(x^ix-y-rntruy-i/'xyHTc^^S-^) . sb 
R (;?>^U'y-y:?i>xyd*i^) . NBR (T^'Jp- 
hy^U-y^i'-xyrfA) . 7'y«d-A. ^KUg^iJh'::: 

■^{4. ®?S0. l«Ji%UU:. jf!f^t<(ilSfi%JJl 

l;%JilT,JftL<(i6 0fi*%mT. $^>i^iftL< 
(44 oai%OT. ^tif^ L<{41 0£t%OTT'S). 

I. . >'^M yr-cowi^m^'i t . m'mt:-H^iz^ 
m-^i'iZimcommmmipr^SiL. •t-Uffimm 

[ 0 0.4 2 ] wmmt. m^mmmmibhrzibmmi 
Mfj^, T^i-\yyry^y:^mm-ynyyyy9. - 
ttf^x'^h, jEm'pmm<^mii. m^o. 01s 



< (4 1 as%ia±-c35> *).m^5o aa%OT. t 

< {4 3 0fiS%JaT. $ fcif t L < (4 1 5 IH%OT 

Tj)!.. mmm<7)m^mtw^mm'itm^-\-mz^j: 

[0043] tTt. y^y')~mntLX\i. A'^fy^- 

3i^«4^1i^f^iJ/t>i^$fflSiX§. mtU. n-y^i-)V 

SK. ;^f-;l/Xf-;p^hy. i/^' n^^f-t-/ y. Si?;>< 
Ti5"J;ui?^f->'k ^^'x^^whursy. n-n 
-i^';>(f-yl'7$y7°ntVP75y. xf-^yrt^y h\ 
■rh7tFo77y^S:Wl.^i:«iT'#-i.. ^^c. 7K 

[0044] iEflijicoif${4. 1^1-1 0 0 
i!?^L<{41 0-2 0 0;umgEX-$)l.. W-t^'hh^ 

m^\.zhh, im^^m^mmwmntLx\i. r 

{4, 0 0 0//m. &^L<{45-5 0 0/xm 

[oo4 5 3.=3riD, m^-'m.\zi->x'\^wzwm 

{4. '^^mMmm:k},ihtc)hu-'j-rvxm\,Z . 

[0046] Bril5^*J$4{4!|ttcRR«$ii'5rV^*^ HIS 

«yf-a-^;^. 7x/~;HSji|.^a-fe/l^n-;^l?(0|)J 

7'9-y^. 7-fe'^yy7'7«y:?. i^yi-m^mmmi}^ 

[0047] t^vSilt^t tT. SnO, SnO 
J. Sn,.,M,0 (M=Hg, P. B. Si. G^tti 

{4Sb. fc/>fLO^x<l ) . SrijOa (OH) 2 . S 
n3-,M,02 (OH) 2 (M = Mg. P. B. S i . G 
e, SbX{4Mn. fzfzlO^KO) . Li Si 
O2. Si02X{4Li Sn02irS:*ff^C:i:*iT# 

nmmiMtixm^xhx\<\ 

[0048] t®4ai^. lEm^t mm. nm^ 
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[0049] jE®fctfi§ttOPBltC-tAV-:J'-^^s6fflf 

[00 5 0] ^Uxf-Uy-feyN-U-:?-cO^-&, ^^SJI^ 
[ 0 0 5 1 ] ^y::. ^W:^mi'^AZ:d:m^^i5»h 

mm\'^h:ibt^x-%^ifi. '^x'{,^mMmmmt t 

p<^;l'Xf-;l';^-;K;ts-h, 7'nf 
py;<^-;Jf;t— xf-uy;<?-4t':t— •:ff-vyti 
-•^A—V. ^-Vyij-if^^'.-V . Th7tKo77 

2-;<-f-;l^'rh5t h'n79y. 1, A-Vis^-^ 
y. 4-:?(^jir-2-'^y^^y^ i. 2-vVhdfx 
x^y, 1, 2-i^'xh:3ri^x:J'y^ r-7'f-n7^h 

1. s-'j^^vyy. 4-^^;^-l. 3-i;;j- 

T-fehxhu/i/. rtixit-YV/uj Kyy- 

hVJU. 7'f-n- hU;U. A'bnxhiJ;K 1, 
^v-K. OymhU^i-fl'. tiyithUx^yP^om^ft 



10 0 5 2] ±M(7)^mmm^m^ mnmrn^^i 

x\ ^mmm^mtii. 2 5'aziim>itmw.m^2o 
a±.(ry(t-^mmm-i. -^mmmmco^x\ xf-t- 

inmmt-^m<ommz^iibm^ii. m L<(i2 o 
u < {i4 0 mM%m±.x'h s . mit-^m^^m^i'^^j: 
I, 

[0053] ttz^mmmm^'tmmb ixmz 

LiClO,. LiAsFg. LiPFg. LiB 

F4. L i B (CgHs) 4 , L i C I . L i Br. CH3 
SO3L i . CF3SO3L i . L i N ( SOjCFj) 2, 
LiN (SO2C2F5) 2, LiC (S02CF3)3. L 

iN (SO3CF3) immiUf^ti. ^tit^<r)o%6f^j: 

02 > N2O. CO. SO2 mo:)if:^'^r^^J^)Vyr^ 
H S, 2- ^ ftffi^ffit U ^ -^y. ^ ^ y COS!;* J; 

^x'mjmx^m^mmzwm vxhxw 
[0054] -m'ii-=f-mwnMmmth^^\,z{,^ n 

^=?-tLX^i. ^ii^(r)h<r)^m\^h:itifX%h, 'mz 

mth:itmt.L<. mm. jK'jx^uyjfdf-t^ 

mitK^m-^tih. ttz^<7yn^^\,zntxiMi<r> 
imtmz. ±M^mm^twtx^)Vi^Mm^bLxm 
mt^^tij-simx'hh. 

[0055] wmwmm'^mmfh^i.zi,. z<o 
*^Tti>, ^^nmwmmntixmuf. Li ■ 

K LigN. Lii„M,Ti2., {POJ 3 (M=A 
1. Sc. Y. La) . L io.5 3.REo.54,Ti O 

3 (RE = La, Pr. Nd. Sm) mifimf(>n. n 

^^mwmm'^b ixmnf. 4. 9 l- i i - 3- 

4. ILijO-e IB2O6, 33. 3Li20-66. 
7SiO2^(r)mim:^'y:^'^0. 45LiI-0. 3 
TLijS-O. 26B2S3, 0. 30LiI-0. 4 
2Li2S-0. 28SiS 2^(0^^:^'^ X W#{f 

(>tL^. ^ix(^coo-ib<}^^^j:<bi>imiii±<r>hmm^^ 
^Zbi)^X-^^, 
[0056] 

immm) mr. :i^mim^mip^\>^xwizmmi> 
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<ifc«l[fiflll>Li OH • H2O. N i (OH) 3. Mnj 

03 2: ^nfnwmm^j:mwj i"^-u=~ v "Dv-^viiv 

'^■^m\.W?<^mLX\ Li :Ni :Mn = l. 05: 
0. 50 : Q...,5 0 {^iV)^c) i:^^ J;^tCff4L, ,1 

K^zmpY.hWitxmm^'m. 1 2 . 5a»%m7 u - 

:5'My-5;l'KDL-AS) ^fflV^T. J^5y-4'<^IiI 
^%<r>^im.=i-\^m . 3 0 mt3^|, ^ T'l»^^L7t. 
3 00ml d^-y ^&fflV^. SJfisB#S{i6l^^-C'S>o7t. 
c: o;^ 7 U -oSi^Sr B mmmm ( h »/ ^ttg ) 
fciOia^L:^^. S!lS(i:Mia;^4'T'firV\ itf^co^Jl 
Sgn-^-5:^l*f!|sc7)IsIlKlfttcil^L. ^d-:?-S- 

^WSB^JgJil 5 1 OmPa • sX'h-^ti, 

[00 5 7] mz^(r)Xy^J~^lj&ii?:yX;umxy'U 

Xt LX^%^:m\>^. mk:^m}^\iA 5m3/m i 

J; m^fWzmm^l-^ 9 0 0°CT 1 0 ^f^m< 

^x-mi^-t^ i i: tc J: 0 . \m^?i-<^^)vi!cmi<7^ y 

[ 0 0 5 8 ] # /i> u A- 7 V yifvWi^ 

m<r^mm^mm^'t7^n=f'xh-otz. tan. xy 

: L A- 9 2 omnmmi^wt) m^^x^ib 
fz. Mmmi. mi§ckmx\ xy^-x^imm 
0 . 1 %^^r-9-^ ^ V ywtr h u '>i^7j<^i«Hj@w 
J: 0 ii-si^ -^^ ^mm^ 7 0 %~ 9 5 

vi-^2.--v^)\^'7y:ffym'^mm<omm^^ix\^ 

m^Xi^V y^-tAtL. 2 0 0[lI:J'7 7*L7t:moS<* 
(^-yri^S) mMLm^. 0. 9g/c 

[ 0 0 6 0 I c: m^co B E Tiba^a Ltzm 

5. 0mVg-C«)-o/i, ib^Bo^coai^Ji. BE 

rmmmmmmmm ( : am s s o o 

<lli<EMl>LiOH • HjO. Ni (OH) MnjO 

3. A 1 ooHi^ti^-fimmmmi-^j^-yy- 

/U^y^'y^^Mif^^COl^f^X'. Li : N i : Mn : 



Al = l. 05:0. 45:0. 45:0. 10 (^;W 

Jt ) t J: 0 C^fi L;^v:Jai'|.(i , USt^iJ 1 1 nmuz I 

[0061 ] MB*i!imi7 9 0mPa • sX'h-^fz, % 

00 urn. mMm 5jumt'j>o. mm^m^i 
^tim-x'h^i^. tt:. mivrzvi-^M,im±m 

M^mmmmxmmm^uzb:! b . 

:iti)mU^titz. COa*5 g$r 1 Om 1 (D^yxm 

mm^ (^77-^^) m^uz^^. o . 9 g/c c 

5. 7m2/gTS)-p7t. 

<^ii?ij2>LiOH • H2O. Ni (OH) 2. Mn2 

03. Co (OH) 2^-en-fnaiiKi*i^ri*^yt'>A:z 

7^;U^y;^V1t-^i?'fk*S!l4'Offlfig;T\ L i : N i : M 
n:Al = l, 05:0. 45:0. 45:0. 10 

(^y^Jt) b^j:hXomiUzmit. mmmitn 

[0062) m^mas 2 om p a • sx'h'>rz. n 

7 7 rn , 1 5 M mt'j) 0 . \m~m^m^^ 
^-ThWi-xh-itz, ttz. nwzVf-^Amn^m 

(Tim vi-^M.mmmmmmmm^^ix v ^i, 

:iti)'miS.-^htz, ^C7)a*5 gS: 1 Orn 1 m'yxm 

;<xy^jyy~ izxti . 2 0 00:?"/ 7'Lfzmmw.yt 

mm^ (^-^rmm) mmuzmm. i . o g/c c 
x'h-^fz, zmmBETmmm^Lfzm. 

3. .4m2/gT'$)-:.yt. 

mi<on,mmmt:'{f'^tz. 

A. jEmcoimtm&mmt/i^-hmi 

mm 1 ~ 2 aif Jtl^fiRI 1 T1f fi^c y A:^ 7 
-7y;{/>«-^Ktt^7 5M%. 7-<r^uyy77i? 
2 0fi*%. ^y-rh77;pjrnx^^y/N*>>:/-5a 

ji%<oiij^-c« L3t i><D^mx'-i-m-^L. m< 

-hmztfzh<Di9mm<l>(0^yi-^m^'^Xnii>m'^ 

fz. icom. ^i^mM.m8msizfj:i>Xommi 
fz. ^tiiA 1 (0:c^XJ-^yY;^^MzK^lX'mt 
Itz, 

[0063] nwzmuEm^mimt l. l i ^jr 

mmtlXa^ y^)\,mA.f.^. ZtilZ. 0. 5mA 
/cm2c7)^t»fE3i£«. BWhEmt^^V^'yM.-i^y^: 
tktii^-thKlBt:±m4. 3VXtS4. 2VTitV\ o 
V^TO. 5mA/cm2<7)$m8KJfc1I. B\\-hmkl>ZVi- 

"^M^^tymm-^^iKiBiTms. ovx{i3. 2 

MSrQs (C) mAh/g. tUiiSjm^*^ Q s (D) 
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mAh/gfc Lti. 
B. 

( d 0 0. 2 = 3 . 3 5 A ) i: . JU yy--b tT<?)^U 
7 Ufyb ^SfiJfr' 9 2. 5:7. 5 (7)flJ^ 

tzm. 12mm4>l,znhtk^. 0. Ston/cm^f 

c 0 0 6 4 ] noinm^mmt l i 

M^tLXmM-^fUim^. 0. 2mA/cm2c0^m 

f mAh/gi: L^'i. 
c. 3 

iE«if&<7)±tZlES ( 1 2mm0) IrSI:, f c7)±(c-feA- 

W.MW.mMt LT , 1 m o 1 /L<7)7^7 -y-fkU ^itUf- 
-^A ( L i P Fg ) &?tM§-ti:^^x^ixy;<?-;j^>- h 
(EC) tiy:J^^)U^-7i(:^~h (DEC) (0#ig^^ 

[0065] 

(Qf/1. 2) /Qs (C) ' 



t^jthXoizm^Lti. ^j:i5. ;<Oli<OQs (C) '(i 
±ISSE4. 3V, TRRSflE3. 0VT'(7)€T'J>^. -k./ 

[0066) 

m2) lC(niA] = Qs (D) XlE|ivg!i«tti(g} 
2 cmiM.2^4 9iVmtMn 1 C^SS!:! 1 ^iv 

v\ iRoc 5 0 'c<oiSjaf^«iiiE 0 . 2 c imm i -9- 

i^/k ov>-CSm8l 1 C^Oifcm 1 0 0^4 9iWMm. 
Vii->fz, tsiismXmtA. 2V, Tl®«ffii3. 0 

[0067] ;<DI^5 0-CT(01C?aii:€lOOtf>f^ 

/I'Sii^^j-coi-r-^^^i^gstm^aQh ( i ) \,znt 

^.10 O-t^ :5'/P@c7)gc^^4Qh (10 0) <m^ 

[0068] 
[S[3] 

?(%)= {Qh ( 1 0 0) /Qh ( 1 ) } X 1 00 

tL. :i<7>m.x'nM(^%)^nmimLfz. ^-in. 
frie^sspij 1 - 3 ^.t/ibig^i 1 Ti#<^n/c u a:i -y 

giES&SO. 2mA/cm2<;)1?JS8JRmi:fiQs (D)m 
Ah/si: 1 1 mK/ cm'^<^WMM±Qa. (D) mA 

^ ^yusSllcijftl) 1 0 0-^^^ 9 )\^ncr)WMMiQh 
(100) mAh/gii-t'f ^'yW^SMi#$P(%]$r'e 

[0069] . 
[^1] 



- 1 



[0070] 





Qs (D) 
(jnAh/g) 


Qa (D) 
(mAh/g) 


4.3 V - 3»0 V 


15 1,0 


7 7.2 


4.3 y - 3.0 V 


14 1.7 


7 0.0 


4.3 V - 3.0 V 


15 6. 6 . 


8 0.0 


a- 2 




Qh(lOG) 
(mAh/g) 


P 

(%) 


4.2 V - 3.0 V 


12 1.3 


8 7.2 


4.2 V - 3.0 V 


12 0.7 


8 9.8 


mmm2 

4.2 V - 3.0 V 


13 2. 6 


9 1,0 . 



[ 0 0 7 1 ] ^- 1 S.lXa-2 HS^f ct -3 1 



[0072] 
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F^'-A(##) 4G048 AA04 AA05 ABOl AC06 ADOl 
ADOS AE05 AE07 AE08 
51029 AJ05 AK03 AL06 AL07 AL08 
AL12 AMOO AM02 AM03 AM04 
AMOS AM07 AM12 AM16 DJ17 
HJ02 

5H050 AA07 BA16 BA17 CA07 CA08 
CA09 CB07 CB08 CB09 CB12 
DA12 EAIO EA24 FA19 HA02 



